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Envisage Environmental Incorporated

Aprit 13, 1998

Mr. Dal Bremer

Hoover Company, Plant 1
110 East Maple Street
North Canton,Ohio 44720

Dear Mr. Bremer:

The following report is the result of the compliance emission evaluation performed at The
Hoover Comgpany, North Canton, Chio. Testing was performed on March 30, 1998 on the
exhaust stack of the 72 mmBTU/hr Boiler Exhaust (EPA Source B2-2). The mass emissions
of particulate exiting into the atmosphere from the Boiler exhaust stack were measured to
verify compliance with the applicable Federal and State operating limitations.

The measurements are frue and accurate to the degree specified in the pertinent sections of
the Code of Federal Requlations, in force at the time of testing.

| look forward to answering any questions you may have and assisting you in the future.
Respectfully submitted,

ENVISAGE ENVIRONMENTAL INC.

o e
Tyson E. Houchin ——

Project Supervisor, Air Services

P.O. Box 152 Richfield, Ohio 44286 Phone (440) 526-0980  Fax {440) 526-8555

s
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INTRODUCTION

Envisage Environmental incorporated was contracted by The Hoover Company to conducted emission sampling
at their facility in North Canton, Ohio. Sampiing was performed on March 30, 1998 to measure th‘e mass
emissions of total particulate emission emitted into the atmosphere from the exhaust stack of the 72 mmBTU/hr
Boiler (EPA Source B2-2). The objective of the test program was to verify the cycloene serving Source B2-2 was
operating in compliance with the applicable Federal and State emission operating limitations for particulate
emissions. Particulate emissions measurements were conducied in iriplicate, with each of the test runs

conducted over one (1) hour periods.

The operational procedure for the 72 mmBTU/hr were coordinated and monitored by Moover Company personnel,
‘Mr. Dal Bremer,The Hoover Company facilitated and coordinated the testing program. The Envisage testing
team was supervised by Mr. Tyson Houchin, and the sampling member consisted of Mr. Brad Hunt. The Canton
City Health Department was present to witness the sampling event and was represented by Mr. Rick Miller.
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DESCRIPTION OF PROGRAM
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SAMPLING AND ANALYTICAL PROCEDURES

The sample collection and analysis techniques utilized for this test program were performed in accordance with
- the following USEPA Reference test methods:

USEPA Method 1 - Sample and Velocity Traverses for Stationary Sources.

USEPA Method 2 - Determination of Stack Gas Velocity and Volumetric Flow Rate.

USEPA Method 3 - Gas Analysis for Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular
Weight.

USEPA Method 4 - Determination of Moisture Content in Stack Gases.

USEPA Method 5 - Determination of Particulate Emissions from Stationary Sources.

METHOD 1 - Velacity Traverses

The sampling location at the exhaust of the boiler is a rectangle and has dimensions of 60 inches wide by 36
inches long. Four sample test ports are located on the same plane. The sample ports have an upstream distance
from the sampie test poris of 10 feet (2.7 equivalent diameters to the nearest disturbance), and a downstream
distance from the sample test ports of 15 feet (4.0 equivalent diameters to disturbance). A total of twenty four
(24) sample traverse points were used, six (8) per sample port.

METHOD 2 - Velocity Measurement

A five (5) foot “S" type pitot tube conforming to.the geometric specifications outlined in Method 2, coupled with a
Type K thermocoupie were used for measuring the flue gas velocity and temperature. The differential pressures

and temperatures were measured by traversing across the gas stream through the sample ports.

METHQCD 3 - Oxygen, Carbon Dioxide

Sampling for the determination of dry gas molecular weight was performed utilizing USEPA Method 3 procedures.
Integrated samples were extracted from the gas stream during each sample run. The sampling system consists
of a stainless steel probe, followed by a Teflon sample line attached to a polyethylene squeeze pump. The
squeeze pump was coupled with a leak free Tedlar bag. The concentration of oxygen and carbon dicxide in the
sample was determined by using a Baccrach “Fyrite” Gas Analyzer. “Fyrite” analysis provides for the selective
absorption of oxygen in chromous chloride and carbon dioxide in potassium hydroxide solutions. The difference
in gas volume before and after the absorption represents the amount of constituent gas in the Sample. Each
sample was analyzed three (3) times, and the average of the readings for each run were used in caiculating the

emission rate.

METHOD 4 - Moisture

The moisture content of the gas stream was determined by USEPA Method 4, impinger procedure. The impinger
procedure consists of an integrated gas stream sample which is drawn through a series of chilled impingers filled
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6
with deionized distilled water and tarred dry silica gel, by means of calibrated dry gas meter. The net weight of
liquid and water ahsorbed by the silica gel were recorded for the calculation of water content per sample volume.

METHOD 5 - Particulate Emissions

The particulate emissions exiting the exhaust siack were measured by following the procedures outlined in
USEPA Method 5. The sampling train consist of a stainless steel nozzle connected to a heated Pyrex liner. The
liner was connected to a filter housing loaded with a glass fiber filter. The exit of the filter housing is attached to a
series of impingers (Method 4) which contained; 100ml of deionized distilled water in the first two, followed by an
empty, and the final impinger containing the 200 grams of dry silica gel.

Samples were taken from the gas stream isokinetically through the nozzle and sampie train. The probe was
heated and maintained at a temperature of 248° F.'£ 25. The housing which contains the filter, was maintained at
a temperature of 248°F + 25. Exit gas temperature of the impingers was maintained below 68°F. with an ice
bath. At the conclusion of each test run the sample train was allowed {0 cool and a leak check of the train and
pitot tube was performed. After the leak check the filter was removed and both ends capped and placed in the
appropriate test run case. The probe and nozzle cleaning was performed in the field using a nylon bristled brush
and a carrier liquid of acetone. The field cleaning of the sampling probe and nozzle follows this procedure; At
the conclusion of the test run the nozzle is removed, the inside surface is rinsed, brushed, and rinsed until visually
clean of particulate matter. The rinse is collected in a glass sampie bottle and capped with a teflon lined lid. The
sample probe is rinsed into the same container by tiiting the probe assembly and rotating so that the rinse liquid
empties into the collection bottle. The nylon bristled brush is then introduced into the liner. By using a forward
and rotating action the liner is brushed clean with copious amounts of acetone. Visual inspection is then made
and the process repeated until the rinse liquid is visually clean. A final rinse is then rotated down the inclined
probe liner. The cleaning brushes are then rinsed and the sample bottle capped and secured in the appropriate

test run container.

The rinse samples including the filter are taken and analyzed in the laboratory. The 'ﬁlter samples were <'Jven dried
at 220 degrees Fahrenheit for two hours and dried in a desiccator for twenty-four hours after which they were
weighed every six hours until & constant weight was obtained. The impinger liquid is measured volumetrically
and transferred to a tarred beaker. The liquid is evaporated off and any residue is desiccated as described
above. The silica gel is weighed to determine the amount of water collected. The acetone rinse from the
probe/nozzle and filter housing was evaporated off and desiccated as described above. The acetone and water
blanks were dried along with the probe wash and impinger catch and incorporated into the results. The weights of

each fraction were recorded {o the nearest 0.1 ma.

Envisage
, Environmental
Incorporated

PO. Box 152 Richfield, Ohio 44286
Phone (440) 528-0950







GENERAL

All analytical procedures were performed in accordance with the methods specified in the Code of Federal
" Regulations, Title 40, Part 60, Volume 43,

Example calculations to determine the emission rates ¢an be found in the example calculation section of this
report.
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TEST RESULTS SUMMARY

The Hoover Company

North Canton, Ohio

72 mmBTU/hr Boile? Exhaust
Particulate Emission Evaluation

DATE: March 30, 1998

PARAMETER

Total Particulate Emissions
Pounds/mmBTU (F Factor COAL)
Pounds/hour
Grains/dscf

System Flow Rates
Ft/Sec
ACFM

.DSCFM

Moisture Content

Volume percent

Sample Location Temperature

Degrees Fahrenheit

Run 1

0.1644
14.42
0.0685

64.55
58,093
25,287

6.74

635

Run 2

0.2059
18.40
0.0842

64.30
57,874
25,493

5.29

639

Run 3

0.1628
14.32
0.0664

65.18
58,662
25,162

7.56

641
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TEST RESULTS
The Hoover Company
72 mmBTU/hr Boiter Exhaust

Particulate Emission Evaluation

DATE: March 30, 1998  Symbol

10

T

Time of Day

Gas Volume-dry,std. Vmstd
Condensate Vapor Vol. Vwstd
Gas Stream Moisture Bws
Mol.Wt-flue gas (dry) Msd
Mol. Wt-flue gas {wet) Ms
Flue Gas Velocity Vs
Flue Gas Volume-Actual Qs
Flue Gas Volume-Std. Qs (Std)
Concentrations Cs

Probe

Filter

Impingers

Total Particulate *
Emission Rate E

Probe

Filter

Impingers

Total Particulate *

Isokinetic Rate i

Units

cu. ft.

cu. ft.

vol.dec

IbAib mo.

Ib/ib mo.

ft/sec

ACFM

DSCFM

gr/dscf
gridscf
gridscT

gridscf

Ib/hr
Ib/hr
Ib/hr
Ih/hr

%

* -« Totals DO NOT include impinger weights

Run 1

10:05
11:13

36.03
2.60
0.0674
29.96
29.15
64,55
58,093

25,287

0.0148
0.0519
0.0007

0.0665

3.7
11.26
015
14.42

102.4

11

Run 2 Run 3
12:05 14:03
13:11 15:07
34.56 ~ 35.25
1.93  2.88
0.0529 - 0.0756
29.96 29.96
29.33 29.06
64.30 65.18
57,874 58,662
25,493 25,162
0.0150 0.0195
0.0693 0.0469
0.0011 0.0018
0.0842 0.0664
3.27 4.20
15.13 10.12
0.24 0.40
18.40 14.32
97.4 100.7
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OPERATIONAL
PARAMETERS
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Test Date: March /26, 1998

The Hoover Company
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Test Date: March /20’ 1988

0

The Hoover Company
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70 The Hoover Company

Test Date: March 287 1998.
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The Hoover Company

20
Test Date: March 287 1998
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The Hoover Company

70
Test Date: March 20, 1998
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20 The Hoover Company

Test Date: March 2871998
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SAMPLE POINT
LOCATION DIAGRAM
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SAMPLE POINT LOCATIONS

Facility: The Hoover Company

Location: 72 mmBTU/hr Boiler Exhaust Width
Source No: B2-2 : Length
Area
inches width

20

60 inches
36 inches
15.00 square feet

45 D o] 0 o Q 0 a

13.5 D o 0 o 0 0 0

292 5 D 0 o o & o 0

31.5 D o’ 0 Q Q 0 o

B 5 4 3 2 1

10.0
feet
upstream

coo| Y _ Sample Site

A

15.0
feet
downstream

Point # Distance From Inside Wall Stack Description: Rectangle

1 5.0 inches 10.0

15.0

2 15.0 inches
15.00
3 25.0 inches 4
4 35.0 inches 3.8
2.7
5 45.0 inches 4.0
24

6 55.0 inches

Feet, Upé.tream Disturbance Distance
Feet, Downstream Disturbance Distance

Square Feet, Cross Section Area
Number of Traverses .

Feet, Equivalent Diameter
Equivalent Upstream Diameters
Equivalent Downstream Diameters
Total Number of Sampling Points

Envisage
Environmental
Incorporated

P.O.Box 152  Richfield, Ohio 44286
Phone (440) 526-0990







21

SAMPLING TRAIN
. DIAGRAM
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LABORATORY SECTION
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LABORATORY SUMMARY SHEET

The Hoover Company

72 mmBTU/hr Boiler Exhaust

Particulate Emission Evaluation

DATE: March 30, 1998

1

i

10
11
12
13
14
15
16

17
18

Sampling Time
Barometric Pressure

Static Pressure
Stack Pressure

Gas Meter Volume
Stack Area

Nozzle Diameter
"Y" Factor

Meter Temperature

Stack Temperature

Velocity Head {(SQRT)
Orifice Pressure

Carbon dioxide
Oxygen

Carbon monoxide
Nitrogen

Pitot Coefficient

Water Collected
Sample Weight:

Probe
Filter
Impingers

Symbol
t
Pb

Pg
Ps

Vm
A

Dn

Tm

Ts

co2
02
Cco
N2

Cp

Vie
Mn

Units

minutes

“in. Hg

in. H20
in. Hg

cu, ft.
sq. ft.

dec. in.

degrees F
degrees R

degrees F
degrees R

in. H20
in. H20
%
%

%
%

mi

i R (]

Run 1

60.0

29.91

-13.00
28.95

40.51

15.00

0.25

0.980

1356.2
595.2

634.8
1094.8

0.780

10.0
9.0
0.0

81.0

0.85

55.3

0.0341

0.1213
0.0016

24

Run 2 Run 3
60.0 80.0
29.91 29.91
-13.00 -13.00
28.95 28.95
39.46 40.03
15.00 15.00
0.25 0.25
0.980 0.980
144.4 141.2
604.4 601.2
638.6 641.3
1098.6 1101.3
0.778 . 0.784
1.15 1.21
10.0 10.0
9.0 9.0
0.0 0.0
81.0 81.0
0.85 0.85
41.0 61.2
0.0335 0.0445
0.1551 0.1072
0.0025 0.0042
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Sample Date

j/éa /W

Sampler

Client Name
Facility Name /P /()40, 27 @hz,ﬁmq Analysis 77
Location F2 mm R / he  Reiler Eyv[ Analyzer Leak Check ]
Fuel Type p zal
USEPA Reference Method 3
Analysis 1 Analysis 2 Analysis 3 Resuits
Run # __Ambient
Actual Actual Actual
Reading | Net Reading | Net Reading | Net Net Average
CO, o o < o o < o
%l 2 | w5 | s | wd | 25 | 2es 0.9
o] 24| o 205 | o 705 0 o
Analysis 1 Analysis 2 Analysis 3 Resulis
Run # /
Actual Actual Actual
Reading | Net Reading | Net Reading | Net Net Average
CO, /0 © [O0.0 /0.0 (0.0 /.0 [C-O (O. 9
%1 /9o | Go /9.0 90 | /%0 7.0 2o
co /20 O /9.0 c /9.0 0 &
Analysis 1 Analysis 2 Analysis 3 Results
Run # Z
Actual Actual Actual _
Reading | Net - Reading | Net Reading | Net Net Average
€O | fpo | (o0 foo | 2.0 | Jpo (0.0 /0.0
O | )90 | 92 | o | 9o | /90 | 40 9.0
CO{ /7.0 o /9 0 0 /9.5 o 0
Analysis 1 Analysis 2 Analysis 3 Results
Run# S
Actual Actual Actual ,
Reading | Net Reading | Nat Reading | Net Net Average
O | so.0 | 1.0 /2.0 /o0 | ss.0 [0.2 /0.0
C.1 /9.0 7o /90 2.0 /2. O 9.0 2.0
CO| /qo o /9.0 o /9.0 0 o

# 598 - Data Forms:imid-3.lab 10/26/94







- 2-30 -q%

Sample Date okt
Client Name Hopue™ Tare Weights {?@
Facility Name Sample Turnaround —TH
Location Bﬁ?l?(— Exnavs v Final Weights - M W
USEPA Reference Method 5 |
Run # | 2 3 Field Blanks
Case # 705 S02. 50¢ 4th case
.|| Moisture Collected
Impinger #'s S N N
Fial vl | /5 | 7% —\ 245 ~ |
- Initial vol 206 ~\ S66 — op o\
Net vol
T Ho 2o 5 -
|f Silica Gel
Impinger # ‘/ il </
el 2539 2/.0 9 212 5
Zoo. o 7080 = 200.0 5
Net wt
° /5.5 9 /0 4 e 2 5
Particulate
Probe Wash Beaker # | # 2l # «Q I # QGQ O #
volurmne, ml | _Z80 20
Final wt . ‘
- Initial wt foV- 9% 2.1 lobaogid C{l)“'z,g'q{,
1O1.8571 | 10Y.0L>Y qu. 214l
Netwt | 054 0335 0145
| Fiter # # 7Yl # 2p/-0r #1756 #
Finai wt | L7314 by Lk L\ W750
Net wt 0‘2—[3 °‘ Fs‘l .(9072— |
mpingers Beaker # | # YO # o3 ek #
el igsaesa | 16905683 | Gakes
|65. 30636 | ] (,8.55538 16¥.9363
Netwt | #0016 0025 | .Qo4*

! S~ Dala FonTs. Trid-5. 85 S5
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COAL ANALYSIS
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COAL ANALYSIS SUMMARY

The Hoover Company
North Canton, Ohio
72 mmBTU/hr Boiler Exhaust

Particulate Emission Evaluation

ULTIMATE DATA

% H

% C

% S

% N

% O

% Ash

PROXIMATE DATA

BTU/LB

BTU/LB

MOISTURE %

F FACTOR

As Rec'd
Dry

As Rec'd
Dry

As Rec'd
Dry

As Rec'd
Dry

As Rec'd
Dry

As Rec'd
Dry

As Rec'd
Dry

RUN 1

3.72
4.31

65,13
75.50

0.78
0.91

— —
o G
N_a

5.93
6.88

9.38
10.88

11,280
13,077

13.74

9847 .1

28

RUN 2 RUN 3
3.70 3.88
4.26  4.47

64.92 66.32
74.77 76.38
0.79 0.75
0.91 0.86
1.15 1.21
1.39

6.48 6.45
7.46 7.43
9.78 8.22
11.27 9.47
11,333 11,591
13,054 13,349
13.18 13.17
9742.4 9768.5

Envisage
Environmental
Incorporated

P.O, Box 152 Richfield, Ohic 44286
Phone (440) 526-0990







04/09/98 THU 07:43 FAX 330 497 5086 HOOVER €O mmst om ' PAGE B1

| E GENERAL OFFCES: 913 SOUTH IIGHLAND & 7671 [Pete @ @ [ESL> 2 : Z 4\
‘ 72

amee ‘Z" .  ASGS . [Pyl Fom i1, M TEsddd
—  [CoiPept Co. . IONCENGE T
rThy . K MDN TE SRl - M@Q | E, CENTER :
April g, 1998 Phons # Phane # AT CH 230,
: . . L {218) 224-22
b THE HOOVER COMPANY i do e Bee |™F Fszae- s
101 B. Maple Stree
North Cantson, OH 4 E @ E I]VE SBample identification by
. THE HOOVER COMPANY
APR -9 1998
Rind of gample - IDENT: EPA Run #1
reportad to ua Coal K
: B
Bample taken akt ---=-

Sample taken by Submitted
Date gamplsd March 30, 1938
’ P.0. RO: I~38ES
Dace recaived -April 1, 1338

'Anaifsis. Raport No. E8-46380«A

PROXIMATE ANALYSIS DLTIMAYE ANATYSIS .
‘ As _Received Dzy Bagis :  BAg Redeived Dry Rasieg
% Molsture 13.74 - oxxmx % Mcigture 13.74 KKXXK
% Ash 9.29 lo.8e® % Carbon 65.13 75,50
% Volatile 26.85 ‘ 30.89 % Hydrogen 3.72 4,31
% ¥ixed Carken 50.22 BEg. 23 % Nitzrogen 1.32 ‘ 1.52
i100.04Q 209,00 % Sulfur 0.78 G.31
. % Ash .9.38% 10.88
Btu/lb 11280 13077 % Oxygen(diff) _.5.93 £.88
% gulfur o.78 0.51 igeo.00 100.00
MAP Btu 14673
" YUSION TEMPERA AsH, (87) ’
Reducing Cxidizing

Initial Deformatisn (IT) 2540 KKK

dcftening (8T} 2618 HAKK

Heni apherical (HT) 2875 RRKK

 Pluid (FT) . 2700+ KK

FREE SWELLING INDEX = 2.0

Respactully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

. daul Laboratory
OVER & BRANCH LABORATORIES MICALLY LOCATED /N PRINCIPRL COAL MINING AR TIDEWATER AND GREAT LAKES FORTS, AND RIV_EH LOADING FACILITIE

as
4¢ Ew.nlarmari‘nd Far Your Prgtaction TERMS AND CONDITIONS ON REVERSE






@ooz

04/09/98 THU 07:45 FAX 330 497 5066 HOOVER CO. wunNeAU L UH PAGE @2
- 30
COMMERCIAL TESTING & ENG!NEERING CO.
‘ : k GENERAL CFFICES; 1919 SOUTH HIGHLAND AVE, SUITE 210-8, LOMBARD, ILLINQIS 60148 « TEL! 530-952-2300 PAX: 620-853-6308
SINCE 18089 @5&5 Mambet of the 5GS Grmup (Soclété Qandrale de Surveliance)
PLEASE ADDRESS ALL CORRESPONDENCS T
o JITEE CENTER ¢
April 8, 1398 _ OTEL 218 224000
b . FAX. (216) 224-28C
THE HOOVER CCMPANY
101 E. Maple Straeet
North Canton, OH 44720 Sample identificxtion by

TEE HOOVER COMPANY

Kind of sampla IDENT: EPA Run #2
reported te us Coal
Sampla taken at - w===-
Sampls taken by Submitted
Pate gampled March 30, 1538
' P.O. No: 1-9559
Data recaived April 1, 1938
Analyziz Report No.  BB-46380-B
PROXIMATE ANALYSTS ULTINMATE AMALYSIS
- A8 Recaived Drv Bssis Aa Received Drv Dagis
% Moistura 13.18 . SR % Moisture 13.18 b
% Ash 8.78 11.27 % Carben 64 .92 74.77
% Volarile 26.51 30.53 % Hydrogen 3.70 4.26
% Pixad Carbon 50,53 58,2¢ % Nitzrogan 1,15 1.33
100.40 100,00 | % Sulfyr 0.78 0.3
. . ' ‘ % Ash 8.78 11.27
Biu/lb 11333 13054 % Oxygen (diff) 5.48 7.48
% Sulfuz 0.79 0.91 100,00 1co.cc

MAF Bty 14712

-FUSION TEMPERATURE OF ASH, (2F)

Redueing oxidizing
Initial Deforimtion (IT) - 2470 XX
Softening (87} 2555 KoK,
Hemi spharical '(HT) 2618 RKXXK
Fluid (®T) . 2870 XXHX
FREE SWELLING INDEX = 2.5
Rezpectiully submitted,

CQM:TjWN&ZNEER!NG co,
Eorgiory

5, TIPEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIE

QVER 40 BRANCH LABORATOKIES STRATEGICALLY LOCATED N PHINCIPAL COAL MINING
BE ' ‘
- i . TERME AND CONDITICHS ON REVERSE

- :u!u'ﬂr-! arlad Bue Yaur Bentosfinn






04/09/98 THU 07:486 FAX 330

497_5068

HOOVER FI:[.] LunNERL ] UH

@003

PAGE 83

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES; 1812 SOUTH HIGHLAND AYE., SUITE 210-B, LOMEBARD, LUINOIS 80143 = TEL: 830-352-5300 FAX; 830.853-9%06

31

p. N

SIWCE 1508%

April s, 1393

} THE HCOVER COMPANY
101 E. Maple Street

9565

Nerth Canton, 'OH 44720

Kind of mample

raparted to us Coal

Bample taken at -----

Sample cakan by Submitted
Date sampled March 30, 1998
Date recaivad April 1, 1958

PROXIMATEH ANALYSIS

Analysisa Report No.

. As Receivad

% Meisture

% Ash

% Volatile

% Fixed Carbon

Btu/1b
% Sulfur
MAF By

13.17

8.22
27.42
$1.13

100.00

11591
0.75

' FUSION TEMPERATURE OF ASH, (°F)

Member of the SGS Group (Soclété Générale da Surveillance) .
PLEASE ADORESS ALL CORRESFONDENCE 7

Dy Bagis

AAICKK
9.47
31.:58
-28.98
100,00

13345
0.86
la745

Reducineg
Initial Deformation (IT) 2480
Softening (aT) 2560
Hemigpherical (HT) 2625
Fluid (FT) 2700+
FREE SWELLING INDEX = 2.5

OYER 40 PRANCH LABORATORIES STRATHGICALLY LOCATED jM PRINCIPAL CCAL MINING AR

qa=7,
¢ al'Watarmarked For Your Protection

29739 E. CENTER ¢

CONNEAUT, OH 44C

Saxple identificatiecn by
THE HCOVER COMPANY

IDENT: EPa Run #3
P.O, NC: I-9552
88~26380-C

ULTIMATE ANALYSTS

As Received
% Moigture 13.17
% Carben 86& .32
% Hydrogem 3.88
% Nitregen .21
% Sulfuyxr 0.75
% Aagh - B.22
% Oxygen(diff) 6,45
100.00
Oxidizing
K
XXXX
XX
KX
Reepectfully submitted,
COMMERGIAL TESTING & ENGINEERING CQ,

dut LaboraiEry

TERMS AND CONDITIONS ON REVERSE

o

TEL (218} 224.22
FAX; {216} 224-28

MEMBE

TIDEWATER AND GHEAT LAKES FCRTS, AND RIVER LOADING FaciLITH
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Envisage
Environmental
Incorporated

P.C, Box 1562 Fiichiield, Ohio 44268
Phone {440) 526-0890







- Field Data Cover Sheet

Date: 3/34/‘?@

Page /| of 6/

Client: /—L. s /Aﬁlf)ﬂﬂ‘f

ProjectNo. 4%-11§] s3] Operator: T, 8)/ yritejOrsat Analysis
:?.Z_ m.,m;ﬂ’o'/h.r
Sampling Location: (2o fer E\'L- Source ID: B7-2  [fomss
Ambient Temperature: [0 ° Static Pressure: -/%2 9 ”//, 4llCO2 02 Co
Barometric Pressure: 79.4 ) Barometer 1D: ! ! 1
p g /0| ©
Probe Length: & -{Prohe ID: 2057/
Pitot CoefTicient: . &5 Geometry of Pitot 2 3 ?
9 1o O
Meter Box ID: fa f Suspect use anoiher A - B
Meter ~ Ha I 1 Meter Y Factor: , @&p 9 3 3 o 3
/0
Date of Last Meter Calibration: %f/fg/ Sample Train ID:  /o/
Hot Box Probe Stack Impinger Meter In Meatar Crut
Thermocouple ID's 2 { Z (Lt Es Nozzle Calibration
Smile the hard parts over :-) Umbilical Cord #'s 30 / Diameter 1, 250
~Ha Tm %Bws P3P Ts
[F | <80 L% | G, | 708503 pumasz . 2.$o
c “H K
" e-SL( y /'% IDiameter 3 A 2—5—0
i ow Chk 7
o Angle Degroe  |EEI Team Leader Signature: 7 5. / - g - 250
i "’/\.m,_,._..«-"‘"
1 4 {1 %5 |EEI Team Members: 7 7, B
2 5 A/ EPA Representative/s: V;(, e 7 o
' . . ’ y /
34 3/ [Freverse Point locations Sample Location Sketch Distance A / /0
| 7 4
, )
4 |4/ of < et Distance B M/ 7%
2 8
. A L. w Ve
5 5 5 % / S/ ",;g W / Diameter/Dimension {40 ¥ 3¢
B 9 U :
6 /o 6 4§ 19 2 Number of Ports: é/
" 10 2 -
7 _/)/ 7 /D 5{ 8. .. e |PortInside Diameter 6/
s 1 AT— =t :
s /o 18 S 4
7 6 2
o 0 v 54
10 5 |10 (, |NOTES:
11 s~ {11 70
12 Le 112 G
Average: | (o U2
UASECT-\FORMMSDATASH.XLS ENVISAGE ENVIRONMENTAL, INC.

33






. e BTV
Facility Name: Aoyt &mpan'f DATE: 3/30/ F¢ |Run# / |Case#: Zo'Z Location?z'"j Bl E, L;‘ Page 2. of '-/
Start Time: [o: 07 End Time: //:/3
Velocity  |yeocity gé" g & E
Sample Head Head Orifice Meter Meter Pump Filter g g. %
Time Gas Meter Pressure  |Pressure |pregsure  |Stack Temp In  |Temp Out |Vacuum |Holder  |Probe Impinger |8 & a
Point # [(Min.) Volume (Ft?) [P ("120) [Sqrt. * P |("H20) Temp (F) |(F) (F) {"Hg) Temp (F) |Temp (F) |Temp (F)
110 7<) AR AN EIRNE /4% (22 | 25 122871 20| @Y | . '
2523 425 1 A | .s3| (46 | L3> | {4 | 1zt | 30 | 247 | 185 |t/ |\ [
3110/5 b 4] U4 B | (3 el | 4% /23 | B.o 25 2se | GY \
4115/7.5 24 | wo | | (A 425 | % | /j23| Z.o Jul | 2851wy \\ &\\
5{20/10 9.24 | . s¢/ 1 2371 jowl t>l] 749 /24 | 3.0 z2¢l | 295 [ ’?\
6{25/12.5 oz sl gl Lol pzr U 2l 7251 Zp | 265 2943 | wd ( NN
1/7__|30715 r2-r3 SS | 22| Je9 | 14 1] [29 | 2.0 2z | 2dY | ey | \ \
2813575 | 7] |58 | ur | A A T (75 G | 2ub | 2t e N
3/9 |40720 1.5 RN AN AN AN AW AR 202 Zur| LY,
4/10 451225 1£.0 wo | | QIS eS| s /75| 3o | 240 | 232 | Lo/ |NOTES:
511 |50/25 (795 | st | 2L [O] S| [Fp | /25| Fo | Zy ]| 25G| G | ol s
6/12  {55/27.5 2 20 SE ) el [d Y bt 7 /25 | 3o 200 1 2570 | Uy, vy qesd Coc
1]60/30 77.uS Sl | HEY 1o (2¢ | /3% /251 Bo | 234 | 247 | (e :u |
2]32.5 292/ | W)\ o [J2e] 2] 431 /251 30| 228 | zz€| Ly | ™
33 Tl | _oied | boo| Joze| (2K JIR | TZ5 | 2.0 | guF| Z30| L(F] mewele ¢ onin
4[37.5 22w g | Soa | [a8 | Lz J47V 725 | Ho | 204 73zl Ly | tvined € Tossened
5[40 Aul | 521 36| g2 fzp| Jg§l Jis5| Yol 4g/ 1 231 pdf | dee bo kb o+
6[42.5 328 | Ly | I Lol U] 1l 124} Ao | 2587 2301 ] a0 vieq
s WY AN AN 1T AP 125 Ho | Zull 29| LY 1 eon oid b
1 Bl475 W o] 5% | S fpel 4O YL 25| Kol dud| 24/ wf Lol es ge0d.
K S dle | b2l WR S22 udnt j4FY [es | Hol w3l ger | Ld, | T
{_1p|s2.5 3295 | 4L L3 | pd0 ) iy | 251 yp | 980 | 25f | Ly | He 57
§ 1)ss Ho.o e/ | 8o | Tz (29 | 48 (251 40 296 1 Z51 | L |l helow &n
u_f2[s575 4g- ?»s; s e Jof ] el J921 [l Aol 2ug | o zdel wd | orewade bomsd,
60 43,0
Total Average Average Average Average
[ 40.57 ] | 780 ] f2e | (3d%] (/2517 ]
Sample Train Leak Check PRE * ¢ CFM@ j§  “Hg |[Pitot Leak Check PRE (A) ;7 @ 4.9 "H20 (B) o @(.4"H20
Sample Train Leak Check Post . pgJ CFM@ @  "Hg |[Pitot Leak Check POST (A) § @£.2"H20 (B) 0@ L.{["Hzo

ve

UNSECT-IFORMMSDATASHXLS ) ENVISAGE ENVIRONMENTAL, INC.







Facility Name: Aémf Cumpamm DATE: 3/30/ 9@ |Run# 2 |Case#: 205  |Location: 72 a7/ bt Eo,‘/@{ E{A Page 3 of ’?/

f
Start Time: 1 2:0% End Time:  /3://
Velocity Velocity 0 %’ o |
Sample Head Head Orifice Meter Meter Pump Filter "% g g og >
Time Gas Meter  |Pressure  |Pressure |pressure {Stack Temp In |Temp Out jVacuum |Holder  |Probe Impinger | d §' &
Point # |(Min.) Volume (Ft") |*P (20y {Sqrt. AP |¢'i20) | Temp (F) |(F) (F) {("Hg) Temp (F} {Temp (F) |Temp (F) T :
10 Yo | 4| 889 /55 (=2l 44 | /31 | #o | 244 | Zxe| % | \?\
_215/2.5 Al 3f L e} foo| f2te| vo | /5G| 13 KO | 2yt 2ut] L§ N\ ’{\
3[1075 {29 |0z 29| _s2d | Gdl | 1591 3| 4o | 2de | 285 u¥ 3\
A[1571.3 e/ TR W11 ) W20 Y B Y P P2 R TV B [P\
5{20/10 shde |« w8 | 635 /9l [} Ao | UG 246 R |-
6[25/12.5 52.¢3 Aol 0%l do | 3| lsH 3z | o | Zgs| zwd| Gk | T
u7__ |30/15 SLST S|l 2t [fro]l LB sep | 13 Joo | zde | zugl (4 |1 \\
28 |35/17.5 <8¢ Lt 29 LRI G | 18 1zl Yol 251 233l L]l \&\
319140720 SEGF | b | e | [281 ] el l sz Mol 2661 2do|l &f | )
410 |45/22.5 5022 | US| #d | 1] gdT] Tu) 1% | Yool 2¢/ 1 2xx| wi/ |NOTES:
5/11__{50/25 tef df S | Y /o | t=al duel jrzl| do | edu | raf | G
6/12__ [55/27.5 LT Sl R e | uetl Jwo (S| d.© ] 7 zdo | 1./
1]60/30 /9 1 susl Foud (2F| f5 | 491 %5 | do | zyu ]| zsv |
2[325 ko SY L 551 AL Lo | qud | 1571 03| do | 2¢F| 752 | (¥
335 (355 | sl I o |l j5E 1 sz | do | 2di | 7o | u
4375 @100 | 55 1 Y & | (2| 1S szp | Yo | a4 | e | &Y
5]40 2us | s | Tl Jof (gs)  Isgl /zz| Yo | asy 2501 L,
6l42.5 274w | sl Al Jood ] st ] g€l U371 4o 1 24€ 1 2¢ |/
i |45 3.8 1,59 Al L | [ (47 152 Ko | 2491 758\ 1./
1 a5 2 T I e 5 I U 7 4 O 0 .30 W B e /- W R
5 $so F2 O okl 9 p ] el 5% 1321 Yo ARV
T 1p]52.5 A8 A0 1 8y 139 ol s | szl d.o| Fsu| 28 |t/
5 _11]ss | Al Buul L] wef | J68 | 13T] Yo | 281 | 24y | i
(o 10]57.5 QrBtl bt [ Wl lael el M) 3T do ] e | 249 | ¢y
- T ?J-OU A A
ota verage  Average  Average VErage
[ 19,46 | Lo | [45 1 jafstl (/7747 ]

Sample Train Leak Check PRE ' o CFM.@ /£ “Hg |Pilol Leak Check PRE  (A) 5 @ £,4"H20 (B) n @{, .4"H20

Sample Train Leak Check Post .01 CFM@ ‘{  "Hg |Pitot Leak Check POST (A) v @ £{"H20 (B) o« @ £ (JH20
UASECT- DFORMWMSDATASILELS ENVISAGE ENVIRONMENTAL, INC. ‘

ae






Facility Name: ,44,,,/ 7 agbin DATE: j/g /y’f Runt 3 [Case#: Zo¢/ Location: A7 mﬁﬁiﬁﬂr @5;'/‘;/ ) X/\ Page % of >
Start Time: ‘/ i 3 End Time: /50
Velocity Velocity uréj.rg g Jé’ E
Sample Head Head Orifice Meter Meter Pump Filter g § g
Time GasMeter  |Pressure  |Pressure  |pressure  |Stack Temp In  {Temp Out [Vacuum |Holder  |Probe Impinger | o §' o
Point # [{(Min.) Volume (Ft*} |*P ("m20) Sgrt. ~ P |("1i20) Temp () |(F) {F) ("Hg) Temp (F} {Temp (F) |Temp (F)
1o A IR E TS /4/( /35 | 3.0 | 2 ] rds ] € -
2[5725 A0 | .ul | 28/ | sz0 | (42 s | <o | 2d2 | zdlc | cote fo §
3130/ Q.54 | wl | g&F| 1272 | 4R /5%’/ I 2o | 24, 1 2971 &l |\ S\
4|15/7.5 720f | ud | ol f28 | Gvp | 8 | /377 | Ao | 297 | 2| lete \\
5]20/10 2355 | w7 | ool j25| G3Z) BV | /E/| Zo | 25l | 245 | lete N
6|25/12.5 g5 20 1 8 | mel /| g | (53 (3 |_Zo | z¢d | 2o i LU | SN \
7o 9727 w0 | ol 27 | 5 | 171 /25 | %o | 257 | 27| Zfr |1 N i\\
28 35175 P8 | e | AKX jo pdd | /s ] 33l sl o 2s¢ | ozes 1oLt |V
379 |40/20 /00 Sle VAN AN T (551 /3 To | 23| 254 CLedgy =~
410 l45n25 | fol %9 | b W72 29| g0l sstp | jmsl Ho | 254 257 | (el |NOTES:
/11 [50/25 3.6 W1 82l [2S ) el 5% isd | o | Zegl 2sz| b
6/12 1551275 165, 2 F ,, u giz| /24 57 1z BN Jez i 2501 e
1{60/30 16275 Soo| lzs| Gy /&Y T3V] 30| 266 Zs2l i
2{32.5 [0% -1 u‘L/ ool 128 | Gile jey | Bl Zo | 2451 sl (i
3)35 ORY Y ) gl gt el /5.l 7370 30 | as/ ] 4] e
4137.5 e | st | 7udd LY | 97 [50 | i3] T | 28U\ 7257 (etr
5[40 g o5l el WL Ja0 L fdZ ] Il 4 3YY Zo | oz | zdgl lle
6[42.5 fmf LO L F8) fl WRS | sl | J3Y | Zo | zekl 2SY] (il
P14 TLT7 A B [dL U [0 e el 28V 28] | (Y.
L $l475 Bl A e | (4O [l LGl (2] =p |l 07| 2491 (4
3 9150 20741 el LS pdlp | 157 s o b 2@ 728l | o
y 100525 p1d9e ) T L s L s b gl Zol 2t ] 7ol L
4 1|55 (79 |45 ydet X% L ol | s s 30 | 2001 20| (Y
(g 12[57.5 ;;7”?,7 A Y ool U1 [ | 2ol 7gdl wdil ~od
60 .
Total Average  Average  Average | Average
[ foo5 ] 8] ] af) 28] (/)25
Sample Train Leak Check PRE  'p CFM@ 14 "Hg  [Pitot Leak Check PRE  (A) g Q[,,([ "H20 (B} » @Af"H20
Sample Train Leak Check Post CFM@ ‘4 "Hg [Pitot Leak Check POST (A) v @4\ "H20(B) 9 @1 q "H20
UASECT-IWFORMMSDATASIHLXLS

ENVISAGE ENVIRONMENTAL, INC.

oE






CALIBRATION SECTION
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Envisage
Environmental
incorporated

PO, Box 152 Richfield, Ohio 44286
Phone (440) 526-0990







EMTIC GUIDELINE DOCUMENT GD-026
Alternative Method 5 Post Test Calibration

Company:
Test Date:
Meterbox ID:

Time of Test
Volume of Meter
Temperature of Meter

Barometric Pressure
Delta H
Delta H@

% Oxygen

% Carbon Dioxide

% Carbon Monoxide

% Nitrogen

Dry Molecular Weight of Stack Gas

Dry Gas Meter Calib. Check Value
Y Factor
Difference

Average Difference

u:\sect-1\calibrat\postmtr.xds

The Hoover Company
3/30/98
1A

dscf
DegF
DegR
in. Hg
H20
H20

Md

Yqa

Run 1
60
40.51
135.17
5965.17
2991
1.2
1.76

10

81

29.96

0.957
0.98
2%

1.2%

Run 2
60
39.46
144 .44
604 .44
2991
115
1.76

10

81

29.96

0.970
0.98
1%

38

Run 3
60
40.03
141.23
601.23
29.91
1.21
1.76

10

81
29.96

0.978
0.98
0%

Envisage
Environmental
incorporated

PO.Box 152 Richiield, Ohio 44286
Phone (440) 526:0990







DRY GAS METER CALIBRATION

Using Wet Test Meter

Meter Box Number
Calibration Date

Technician
Dry Gas Meter
Orifice Differential
Meter Temperature
Volume
Vacuum

Wet Test Meter

QOrifice Differential

Volume
Temperature
Time of Test
Totals
Delta H@
Y Factor
CALCULATIONS
Y =
.\H@ -
NOMENCLATURE

Orifice Differential
Temperature
Valume

Time of Test

39

MB 1A 69 deg F, Ambient Temp.
02/25/98 29.03 "Hg, Baro. Press.
GM Dve
"H20 1.0 2.0 3.0 4.0
deg F 78.0 82.5 87.8 21.3
cu ft 5.001 5.281 5.448 5.564
"Hg 0.0 0.0 0.0 0.0
"H20 -1.0 -2.0 -3.0 -4.0
. cuft 5.020 5.022 5.025 5.030
deg F 64.4 64.4 64.4 64.4
minutes 7 8.55 6.28 5.17 4.55
.75 ¢fm 1.64 1.77 1.79 1.84
1.027 0.97% 0.956 0.941
Dry Gas Meter MB TA
Average Delta H® 1.76
Average Y Factor 0.976
Vw * Pbar * (Tm)
Vm * [ Pbar + ("H/13.6) 1™ (Tw)
L0317 *°H * Tmo * min
Pbar ¥ {Tm)} * Vw
= "H Dry Gas Meter = sub m
=T Wet Test Meter = sub w
= cu ft Barometric Pressure = Pbar
= min
Envisage
Environmental
Incorporated

P.O. Box 162 Richfield, Ohio 44286
Phone (440) 526-0990







PITOT TUBE CALIBRATION

Pitot Tube 1D
Date
Technician

Pitot Tube 1D -

Date
Technician

Pitot Tube ID
Date
Technician

451

March 6, 1998
Kinat

A
B

A
B

Average Cp for A
Average Cp for B
Average Deviation A
Average Daviation B
Average

451

March 8§, 1998
Kinat

A
B

A
B

Average Cp for A
Average Cp for B
Average Deviation A
Average Deviation B
Average

451

March 6, 1998
Kinat

A
B

A
B

Average Cp for A
Average Cp for B
Average Deviation A
Average Doeviation B
Average

“Pstd
0.82
0.82

0.44
Q.44

0.26
0.26

1/8 nozzle

“Pstd
0.82
0.82

0.44
0.44

0.26
0.28

1/2 nozzle

© "Pstd

0.82
0.82

0.44
0.44

0.26
0.26

Pp

0.6
0.6

0.37
0.36

0.838
0.843
0.007
0.003
0.840

“Pp

0.52
0.59

0.36
.35

0.844
0.848
0.007
0.005
0.848

“Pp

0.59
0.589

0.36
0.35

0.844
0.848
0.007
0.005
0.848

Cp
0.836
0.840

0.848
0,848

0.830
0.841

Cp
0.838
0.836

0.855
0.856b6

0.847
0.853

Cp
0.838
0.838

0.855
0.855

0.841
0.853

Dev from Av
0.002
0.003

0.010
0.005

0.008
0.002

Dev fram Av
0.008
0.012

0.0NM
0.007

0.003
0.008

Dav from Av
0.008
0.012

0011
0.007

0.003
0.005

Envisage

Phone (440} 526-0990
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EMISSION SAMPLING
NOMENCLATURE
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AH

/\H@
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SAMPLING NOMENCLATURE

Cross sectional area of stack or duct, ft.2

Cross sectional area of nozzle entry plane, ft.2
Water vapor in gas stream, proportien by volume.
Nomograph correction factor, dimensioniess.

Concentration of particulate matter in gas stream, dry basis-corrected to
standard conditions, gr/dscf. -

Nominal diameter of probe nozzle entry plane, in.
Particulate Emission Rate, |b./hr.

Average pressure differential across orifice, in. of H,0.
Orifice meter calibration factor, in. of H,O.
Percent of isckinetic sampling, %.

Pitot tube constant, 85.49 ft./sec.

Molecular weight of gas, dry basis, [b./ib.-mole.
Tcotal amount of particulate matter collected, g.
Molecular weight of gas, wet basis, Ib./Ib.-mcie.
Molecular weight of water, 18 Ib./ib.-mole.
Barometric pressure, in. of H,.

Pressure differential from gas stream to atmosphere,

(static pressure) in. of H,0.

Envisage
Environmental
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F)std

PPM
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SAMPLING NOMENCLATURE - continued

Absolute gas stream pressure, (P, + P/13.6) in. of H_.

Absolute pressure at standard conditions, 29.92 in. of H_.

Paris per million

Density of water, 0.0022 Ib./mi.

Average cf the sql;iare roots cf the velecity head readings, in. of H,O.
Velumetric flow rate at gas stream conditions, A.C.F.M.

Dry volumetric gas flow rate corrected to standard conditions, D.S.C.F.M.
Ideal gas constant, 21.85 in. of H,-ft" °R-Ib.-mole.

Total sampling time, minutes.

Average dry gas meter temperature, °R.

Average absolute gas stream temperature, °R.

Standard abso!VUte temperature, 528° rankine.

Volume of water coliected in impingers and silica gel, ml.

Volatile organic compqunds

Volume of gas sample measured at meter box (meter conditions), ft.°.

Volume of gas sample measured at meter box (corrected to standard
cenditions), ft.2.

Average gas stream velocity, ft./sec.

Envisage
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13.6
%CO,

%0,

%CO =

%N,

wistdy —

SAMPLING NOMENCLATURE - continued

Volume of water vapor in gas sample (standard 'conditions), ft.%.
Specific gravity of mercury (H).

Percent by volume of CO, in gas stream (dry basis).

Percent by volume of O, in gas stream (dry basis).

Percent by voiume of CO in gas stream (dry basis).

Percent by volume of N, in gas stream (dry basis).

Envisage

Phone (440) 526-0980
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EXAMPLE CALCULATIONS
The Hoover Company

72 mmBTU/hr Boiler Exhaust

Run # 1
Start Time 10:05
Finish Time 11:13
Sample Time (t} = 60.00
Barometric Pressure {Pb) = 29.91
Stack Pressure (Ps) = 28.95
Stack Area (As) = 15.00
Stack Temp. (Ts) = 634.75
Nozzle Diameter (Dn) = 0.25
Velocity Head (" P) = 0.78
Orifice Pressure ("H) = 1.20
Meter Y Factor (Y) = 0.980
Volume of H20 Collected = 55.30

minutes
in. Hg

-in. Hg

sq.ft.
Degrees F.
dec. in.

in. H20
in. HZ20

mi

Vm std.

It

Vwistd) = 0.04707 x Ve
Bws = Vwistd) / [Vm{std) + Vw(std)]

Md

Ms = [Md x {1 - Bws}] + (18.0 x Bws)

Pitot Factor {Cp)
Gas Analysis

Sample Weights {Mn}
Probe
Filter

Vm x [Tstd/{Tm + 460} x [Fb + {"H / 13.6) / Pstd)}]

(.44 x %CO2) + (.32 x %02} + [.28 x (%N2 + %C0O)

Vs = 85.49 x Cp x SARTIAP]) x [SQRT{{Ts + 460) / (Ms x Ps}]

Qs = Vs x As x 80

Qsistd) = Qs x {1 - Bws) x [Tstd / (Ts + 460)] x {Pb + Ps/13.6) / 29.92

Cs = 15.43 x (Mn / Vm (std))

E = Qstd x Cs x {1 Ib / 7000 grains) x {60 minutes / 1 hour)

{ = {[100 x Ts x {{K3 x Vic} + (Vm /Tm)) x (Pbar + ("H /13.6)]1 /60 x Anx V

48

0.85

10.00 % CO02
8.00 % 02

0.00 % CO

81.00 % N2

0.0341 grams
0.1213 grams

36.03
2.60
0.0674
29.96
29.15
64.55
58,093
25,287
0.0665
14.42

102.41

P.O.Box 152 Richfield, Ohio 442086
Phone (440} 526-0990







EXAMPLE CALCULATIONS
The Hoover Company

72 mmBTU/hr Boiler Exhaust

Run # ' 2
Start Time 12:05
Finish Time 13:11
Sample Time (t} = 60.00
Barometric Pressure (Ph) = 29.91
Stack Pressure (Ps) = 28.95
Stack Area (As) = 15.00
Stack Temp. {Ts) = £638.58
Nozzle Diameter {Dn) = 0.25
Velocity Head (P} = 0.78
Orifice Pressure ("H) = 1.15
Meter Y Factor (Y} = 0.980
Volume of H20 Collected = 41.00

minutes
in. Hg

“in. Hg

sq.ft.
Degrees F.
dec. in.

in. H20
in. H2C

mi

Vm std.

Vwistd) 0.04707 x Vlc
Bws = Vwistd) / [Vmistd) + Vwistd}]

Md

il

Ms [Md x {1 - Bws}] + {18.0 x Bws)

Pitot Factor {Cp)
Gas Analysis

Sample Weights (Mn)
Probe
Filter

Vm x [Tstd/(Tm + 460} x [Pb + {"H / 13.6) / Pstdi}]

(.44 x %CO2) + (.32 x %02) + [.28 x (%BN2 + %CO)

Vs = 85.49 x Cp x SQRTIAP]) x [SQRT{({Ts + 480} / (Ms x Ps}]

Qs = Vs x As x 80

QOs(std} = Qs x {1 - Bws) x [Tstd / (Ts + 460)] x (Pb + Ps/13.6} / 29.92

Cs = 15.43 x (Mn / Vm (std}}

E = Qstd x Cs x {1 Ib / 7000 grains} x (60 minutes / 1 hour}

I = {[100 x Ts x {({K3 x Vic} + {Vm /Tm)} x (Pbar + {("H /13.6})]1 /60 x An x V

It

0.85
10.00
9.00
0.00
81.00

0.0335
0.1551

34.56

0.0529
29.96
29.33
64.30

57,874

25,493

0.0665
18.40

97.42

% CO2
% 02
% CO
% N2

grams
grams

Envisage
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EXAMPLE CALCULATIONS
The Hoover Company

72 mmBTU/hr Boiler Exhaust

Run # 3

Start Time 14:03

Finish Time 16:07

Sample Time (t) = 60.00 minutes Pitot Factor {Cp)
Barometric Pressure {(Pb) = 29.91 in. Hg Gas Analysis
Stack Pressure (Ps) = 28.95 .in. Hg

Stack Area (As) = 15.00 sq.ft.

Stack Temp. {Ts) = 641.25 Degrees F.

Nozzle Diameter (Dn) = 0.25 dec. in. Sample Weights {Mn)
Velocity Head (P} = 0.78 in. H20 Probe

Orifice Pressure ("H) = 1.21 in. H20 Filter

Meter Y Factor ({Y) = 0.980

Volume of H20 Collected = 61.20 ml

Vm std. = Vm x [Tstd/(Tm + 4601} x [Pb + (*H / 13.6) / Pstd))]
Vwistd) = 0.04707 x Vic

Bws = Vwistd} / [Vm(std) + Vwi(std)]

Md = (.44 x %C02) + (.32 x %02) + [.28 x (%N2 + %CO}

Ms = [Md x {1 - Bws}] + {18.0 x Bws]}

Vs = 85.49 x Cp x SQRTIP]) x [SQRT{{Ts + 460) / (Ms x Ps}]

Qs = Vs x As x 60

Qs(std) = Qs x {1 - Bws) x [Tstd / (Ts + 460)] x (Pb + Ps/13.6) / 29.92
Cs = 1543 x (Mn/ Vm (std}}

E = Qstd x Cs x (1 b / 7000 grains) x {60 minutes / 1 hour)

| = {{100 x Ts x {{K3 x Vic} + (Vm /Tm}) x (Pbar + {"H / 13.6)})] /60 x An x V

0.85
10.00 % CO2
9.00 % 02
0.00 % CO
81.00 % N2

0.0445 grams
0.1072 grams

35.25
2.88
0.0758
29.96
29.06
65.18
58,662
25,1862
0.0664
14.32

100.68

Envisage

48

Environmental
incerporated

P.O. Box 152 Richfield, Ohio 44286

Phane {440) 526-0930




